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Pharmacovigilance is critical for monitoring the safety and efficacy of all 

pharmaceutical products, including over-the-counter (OTC) drugs like paracetamol 

(acetaminophen) and ibuprofen, which are commonly used for pain relief and fever 

reduction. Although these medications are available without a prescription, their 

widespread use presents potential risks due to improper dosing, drug interactions, and 

the lack of professional oversight. This review examines the role of pharmacovigilance 

in ensuring the safety of OTC drugs, specifically focusing on paracetamol and 

ibuprofen, two of the most frequently used analgesics globally. Paracetamol, widely 

regarded as a safe option when used appropriately, can cause severe liver toxicity in 

cases of overdose, often due to consumer misjudgment or lack of awareness regarding 

safe dosage limits. Conversely, ibuprofen, a nonsteroidal anti-inflammatory drug 

(NSAID), poses risks related to gastrointestinal bleeding, renal impairment, and 

cardiovascular events, especially when used long-term or in higher-than-recommended 

doses. Pharmacovigilance systems, such as spontaneous reporting of adverse drug 

reactions (ADRs) and post-market surveillance, are essential for detecting and 

addressing safety concerns associated with these OTC drugs. This review also highlights 

the challenges faced by regulatory bodies and healthcare providers in tracking ADRs 

for OTC drugs. The relatively low rate of reporting ADRs by consumers, coupled with 

limited healthcare interventions for OTC drug users, complicates the ability to detect 

potential safety signals. Additionally, the risk of polypharmacy and drug interactions is 

higher in self-medication practices, further emphasizing the need for increased 

pharmacovigilance. To improve safety outcomes, the review suggests several strategies, 

including the enhancement of public education regarding safe use, the development of 

digital tools for ADR reporting, and the expansion of integrated surveillance systems 

that track the safety profiles of commonly used OTC medications. By strengthening 

pharmacovigilance efforts and fostering a more informed public, the risks associated 

with paracetamol, ibuprofen, and other OTC drugs can be minimized, ensuring safer use 

and better health outcomes for consumers. 
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INTRODUCTION 

Pharmacovigilance, according to the World Health 

Organization (WHO), is "the science and activities 

relating to the detection, assessment, 

understanding, and prevention of adverse effects 

or any other drug-related problem" [1]. 

Pharmacovigilance support the safe and 

appropriate use of medications by: a) promoting 

the detection of previously unidentified ADRs and 

interactions as well as increases in the frequency 

of known ADRs; b) identifying risk factors for the 

development of ADRs; and c) estimating 

quantitative aspects of benefit/risk analysis and 

disseminating information to improve drug 

prescribing and regulation. [2]  "Over the counter 

(OTC) Drugs" refers to medications that are 

legally permitted to be sold "over the counter," that 

is, without a registered physician's prescription. 

All medications that are not on the list of 

"prescription drugs" are regarded as non-

prescription drugs (also known as over-the-

counter, or OTC) in India, even though the term 

does not have legal recognition. Prescription 

medications are classified under Schedules H and 

X of the Drug and Cosmetics Rules of 1945. [3] 

Generally speaking, over-the-counter medications 

must be demonstrated to be reasonably safe and 

well accepted, and they must be used largely to 

treat conditions that do not require direct medical 

care.[4] OTC drugs, which are accessible to 

consumers without a prescription, are thought to 

be reasonably safe and appropriate for use without 

a doctor's oversight [5]. The WHO Anatomical 

Therapeutic Chemical (ATC) classification 

divides medications into ten groups: analgesics, 

laxatives, antithrombotic agents, antacids, cough 

and cold preparations, antihistamines, 

dermatologicals, throat preparations, nose 

preparations, and antidiarrheals. [6] 

Acetaminophen, often known as paracetamol or 

N-acetyl-p-aminophenol, is one of the most 

popular over-the-counter analgesics and 

antipyretics. It was initially produced in 1893 by 

Joseph von Mering by the reaction of p-

nitrophenol with tin and glacial acetic acid. For 

many years to come, paracetamol is expected to 

remain the preferred drug for treating fever and 

excruciating pain [7]. Analgesics are among the 

most often used drugs worldwide [8]. 

Acetaminophen, also referred to as paracetamol, is 

a moderate analgesic that is commonly used 

because of its effectiveness, low incidence of side 

effects, and excellent patient tolerance [9].  

Inflammation, fever, and pain are treated with 

ibuprofen, a nonsteroidal anti-inflammatory drug 

(NSAID).[10] This includes migraines, painful 

menstruation, and rheumatoid arthritis.[10] The 

patent ductus arteriosus of a premature infant can 

also be sealed with it [11]. [10] Both oral and 

intravenous administration are possible.[10] In 

1969 and 1974, respectively, ibuprofen was first 

made available in the UK and the USA to treat 

rheumatoid arthritis. In the end, it received a patent 

in 1961. In terms of over-the-counter sales, it was 

the first NSAID.[12]  

Over The Counter Drugs 

Over-the-counter (OTC) drugs are those that are 

sold directly to patients without a prescription 

from a qualified medical practitioner. For minor 

illnesses like a cold or cough, headache, backache, 

toothache, muscle aches, menstrual cramps, fever, 

etc., we frequently see a pharmacist rather than a 

doctor. [89] These over-the-counter (OTC) drugs 

are widely available to the general public without 

a doctor's prescription and are believed to be both 

safe and effective. These are mostly used for relief 

of symptoms; they are not meant to take the place 

of prescription drugs. [90] These over-the-counter 

medications save time in hospitals, reduce the need 

for expensive consultations, and eliminate long 

lines at doctor's offices.[91] Many teenagers and 

young adults buy and take over-the-counter 

medications, and some of them could take them 

without first reading the instructions.[92] 
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Reasons For Self-Medication 

India, a nation with a large population, struggles 

with an extremely low doctor-to-patient ratio, 

which fosters a culture that encourages the use of 

over-the-counter medications. The following is a 

list of several specific explanations for the same:  

1. Possessing an old prescription  

2. Conserving time  

3. Advice from family members  

4. Expensive doctor visits 5. Congested hospitals  

6. A pharmacist's advice  

7. Ignorance, poverty, and false beliefs  

8. A lot of advertising  

9. Additional causes.[93] 

The guidelines for choosing on using OTC 

drugs are as follows 

• To prevent more health issues, self-diagnosing 

should be as exact as possible and not   predicated 

on conjecture.  

• Choose goods that don't contain any allergens 

and have a small number of suitable ingredients. 

Increased risk and treatment expenses result from 

the use of needless medications caused by more 

active components. 

• Carefully read the label to ascertain the 

appropriate dosages, adverse effects, and 

contraindications.  

• If you are unsure about the medication, ask a 

doctor or pharmacist.  

• In the event of polypharmacy, look for potential 

drug interactions with other medications.  

• Follow the dosage exactly, and if the symptoms 

don't go away, see a doctor or pharmacist. 

• Don't take over-the-counter medications for 

longer than is advised. If the problem does not 

improve, see a doctor or pharmacist right 

away.[94] 

Effect Of Over Counter-Drugs on Health 

Because improper pharmaceutical use exposes the 

consumer to harm without their understanding, it 

is clinically undesirable. Benefits are not 

guaranteed, and it may be detrimental in several 

ways. Concerns about OTC side effects resulting 

from pharmaceutical resistance and reliance, 

especially on sedatives, laxatives, analgesics, and 

antacids, are growing quickly.[95]  

In small dosages, over-the-counter epinephrine is 

thought to be safe and effective, but when misused 

or mistreated, it can cause serious injury. One of 

the most likely effects can be death.[96] 

According to previous coroner’s inquests, OTC 

painkillers such as Due to OTC addiction, 

Ibuprofen and codeine are responsible for the 

deaths of 49-year-old and 41-year-old users who 

passed away from respiratory depression and renal 

failure, respectively. Co-proxamol, an analgesic 

combination that comprises paracetamol and the 

opioid dextropropoxyphene, is one of the few 

over-the-counter drugs that are removed from the 

market for safety reasons.[90] Paracetamol is 

currently advertised as an analgesic and 

antipyretic, to be used for no more than 3 days 

without contacting a doctor.[97] A prescription 

medication called paracetamol is used to treat 

fever and temporary pain. It falls under the  

acetaminophen category. [98] It is effective in: 

• treating fever and  

• mild to moderate discomfort.  

•  severe pain (when taken with codeine); 

• headache  

•  Flu and colds (when taken with 

decongestants and antihistamines).[99] 

Table1: Commonly seen OTCs 

Symptoms Medications 

Cough/Cold/Fever Chlorpheniramine maleate, Phenylephrine, 

Pheniramine, paracetamol 
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Headaches/Body aches/sprains Ibuprofen, Ibuprofen + paracetamol , 

Diclofenac 

GI ailments like hyperacidity/ 

Constipation/diarrhea /nausea 

Psyllium, Methyl cellulose, polycarbophil 

Pain relivers Acetaminophen, ibuprofen 

Nasal decongestants Pseudoephedrine 

Motion sickness pills Dimenhydrinate and Diphenhydramine 

Paracetamol 

 Acetaminophen, sometimes referred to as 

paracetamol, is a non-opioid analgesic and 

antipyretic medication used to treat fever and mild 

to moderate pain. [13] [14] [15] This over-the-

counter drug is frequently used. Panadol and 

Tylenol are common brand names. There are three 

kinds of paracetamol; oral, suppository, and 

intravenous. [16] In the US, intravenous 

paracetamol is marketed under the Ofirmev 

brand.[17]   

Why is paracetamol available over the counter? 

Acetaminophen, another name for paracetamol, is 

categorized as an over-the-counter (OTC) 

medication since it is available without a 

prescription from a medical professional. This 

classification is based on several important factors:  

Safety Profile: For common conditions like fever, 

mild to moderate discomfort, and headaches, 

paracetamol is generally thought to be safe when 

taken as directed. It has been in use for many years 

and has a proven safety record in healthy people.  

Low Risk of Abuse: One of the criteria used to 

determine an over-the-counter (OTC) status is the 

likelihood of abuse or dependence, which 

paracetamol does not have in contrast to some 

painkillers or drugs that may be prone to abuse or 

addiction (such as opioids).  

It can be used to treat a wide range of mild 

symptoms, including fever reduction and 

headache, muscular, and toothaches. It frequently 

serves as the initial treatment for these symptoms.  

Easy Usage: Paracetamol is excellent for over-the-

counter (OTC) sales since it comes in a variety of 

formulations (tablets, liquid, and suppositories) 

and is simple for consumers to self-administer.  

Minimal Risk of Adverse Effects (When Used 

Properly): Paracetamol has virtually no 

adverse effects when taken in the recommended 

dosages. However, since large dosages can 

harm the liver, it's crucial to avoid doing so. 

Because of this risk, there may be restrictions 

on dosages or pack sizes, as well as explicit 

dosing instructions. 

Chemical and physical properties of 

paracetamol 

A] Description: Big monoclinic prisms from 

water; white, odourless crystalline powder  

B] 169–170.5°C is the melting point.  

C] PH at 25°C: 5.3 to 6.5.  

D] Density: 1.293 grams/cc  

E] Solubility: Soluble in water (1:70, 1:20 at 

100°C), ethanol (1:7), acetone (1:13), chloroform 

(1:50), glycerol (1:40), methanol (1:10), propylene 

glycol (1:9) and solutions of alkali hydroxides; 

insoluble in diethylether. In ether, slightly soluble. 

It is insoluble petroleum ethers, pentone and 

benzene.  

F] Stability: Dry, pure paracetamol is stable to 

45°C  

G] Dissociation constant:  pKa = 9.0-9.5  

H] Partition coefficient: Pc = 6.237 (octanol: pH 

7.2 buffer) 

Mechanism of Action 

Uncertainty surrounds the processes underlying 

paracetamol's analgesic action, which may include 

both the peripheral and central nervous systems 

[18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,3
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3]. Aspirin (acetylsalicylic acid) also inhibits the 

formation of prostaglandins and pro-inflammatory 

mediators, which are widely believed to be 

reduced in tissue amounts by paracetamol. 

However, paracetamol does not block the creation 

of pro-clotting thromboxanes and does not have a 

substantial anti-inflammatory effect like aspirin 

does. Paracetamol may work through two main 

different molecular mechanisms, notwithstanding 

its ability to inhibit cyclooxygenase (COX) 

enzymes [18,19,20,21,22,23]. NSAIDs selectively 

inhibit the conversion of arachidonic acid to 

prostaglandin G/H, an unstable molecule that is 

quickly converted into other pro-inflammatory 

derivatives, which is facilitated by the COXs 

(prostaglandin G/H synthase enzymes), of which 

there are two types: COX-1 and COX-2. The 

antipyretic, analgesic, and anti-inflammatory 

effects of NSAIDs are believed to be mediated by 

inhibition of COX-2. Aspirin acetylates the 

isozymes in the aspirin-binding channel, making it 

an irreversible, non-competitive inhibitor via 

decreasing the peroxide site of the enzymes, 

paracetamol functions as a non-competitive 

reversible inhibitor [19,22]. The complex 

"central," spinal, and supraspinal activities of 

paracetamol are believed to be mediated via 

cholinergic, noradrenergic, opioid, and 

serotoninergic (5-HT) pathways [21]. 

Pharmacokinetic 

When taken orally, the stomach often absorbs 

paracetamol, whereas the small intestine absorbs it 

quickly.  As a result, stomach emptying affects 

absorption rate. Although food slows down the 

stomach's absorption and emptying, the overall 

amount absorbed remains constant. [34] When 

fasting, the maximal plasma concentration of 

paracetamol was reached after 20 minutes, 

however when fed, it was reached after 90 

minutes. Foods high in carbohydrates (but not high 

in protein or fat) reduce the peak plasma 

concentration of paracetamol by a factor of four. 

The rate at which paracetamol is absorbed varies 

depending on the formulation, even when fasting. 

It takes 20 to 1.5 hours to achieve the maximal 

plasma concentration. [35] The dose-dependent 

bioavailability of paracetamol rises from 63% at 

500 mg to 89% at 1000 mg. [35] Its distribution 

volume is approximately 50 L, and its plasma 

terminal elimination half-life is between 1.9 and 

2.5 hours [35].[36] Except in cases of overdose, 

where it may reach 15–21%, protein binding is 

minimal. [35] Following a normal dosage of 

paracetamol, the concentration in serum typically 

peaks below 30 μg/mL (200 μmol/L). [37] The 

concentration is often less than 10 μg/mL (66 

μmol/L) after 4 hours. [37] Glucuronidation and 

sulfation are the main liver metabolisms of 

paracetamol, and the byproducts are subsequently 

excreted in the urine.  

Interaction 

Metoclopramide shortens the time (tmax) to the 

highest blood plasma concentration (Cmax) of 

paracetamol, increases Cmax, and speeds up 

stomach emptying. Drugs that impede stomach 

emptying, like morphine and propantheline, 

increase tmax and decrease Cmax. [38][39]  

The clinical significance of interactions with 

metoclopramide and propantheline is unknown, 

however interactions with morphine may cause 

patients to not reach the therapeutic concentration 

of paracetamol.[39] Ranitidine caused a 1.6-fold 

rise in the area under the curve (AUC) of 

paracetamol. Cisapride and nizatidine also cause 

elevations in AUC. These medications' inhibition 

of paracetamol's glucuronidation explains the 

impact. [39] By preventing its sulfation, 

paracetamol increases ethinylestradiol plasma 

concentrations by 22%. [39] 

Adverse Effect 

The frequency of gastrointestinal side effects, such 

as nausea and abdominal pain, is incredibly low 

compared to ibuprofen. [40] There may be a rise in 

risk-taking behavior. [41]  
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The majority of data about the long-term safety of 

paracetamol comes from observational studies 

because controlled studies are not available. [40] 

These show a continuous pattern of increased 

mortality along with adverse effects on the 

kidneys, gastrointestinal tract (bleeding, ulcers), 

and cardiovascular system (stroke, myocardial 

infarction) with higher doses of 

paracetamol.[42][40][43] A 1.9-fold increased 

incidence of peptic ulcer is linked to paracetamol 

use. [40] The risk of gastrointestinal bleeding and 

other bleeding events is increased by 3.6–3.7 times 

for those who take it frequently at a higher dose 

(more than 2-3 g daily).[44] Blood pressure and 

heart rate are slightly but noticeably raised by 

paracetamol.[40] The safety of paracetamol during 

pregnancy has come under closer examination. 

The use of paracetamol during the first trimester 

does not seem to be associated with unfavorable 

pregnancy outcomes or birth abnormalities. 

Nonetheless, there are signs that long-term 

paracetamol usage during pregnancy may raise the 

risk of asthma and developmental and 

reproductive problems in the children of those 

mothers.[44] Pregnancy-related paracetamol 

consumption by the mother is linked to an elevated 

risk of asthma in children, [45][46] However, it is 

challenging to distinguish between these factors, 

as are the maternal diseases for which paracetamol 

may be treated. [44] Stevens Johnson Syndrome 

(SJS) is an uncommon hypersensitivity reaction 

and severe skin and mucous membrane condition 

that can be fatal. The American doctors Frank 

Chambliss Johnson and Albert Mason Stevens, 

who both reported on SJS in the American Journal 

of Diseases of Children in 1922, are honored by 

the name of the disorder. [47] The condition can 

be classified as SJS (30% BSA) based on the 

involvement of body surface area (BSA). This 

indicates that as the percentage of skin 

involvement increases, the severity and prognosis 

of the disease worsen.[48] Although SJS is often 

an immune system condition, medication 

consumption is linked to over 80% of SJS 

occurrences. [49] Only a small number of SJS case 

reports are linked to paracetamol use. We gave a 

brief account of an unusual incidence of SJS 

brought on by taking paracetamol tablets. 

Medical Uses 

Fever 

The purpose of paracetamol is to lower fever.[13] 

Its antipyretic qualities, especially in adults, have 

not been thoroughly studied, hence its advantages 

are unknown.[50] It has been said to be 

overprescribed for this use as a result. [50] 

Furthermore, poor quality clinical data suggests 

that paracetamol may alleviate a runny or stuffy 

nose when used to treat the common cold, but not 

other cold symptoms including coughing, 

sneezing, malaise, or sore throat.[51]  

Pain 

Mild to moderate pain, including headaches, 

muscle pains, toothaches, mild arthritis, and 

discomfort from colds, the flu, sprains, and 

dysmenorrhea, can be relieved with paracetamol. 

[52] It is especially advised for mild to moderate 

acute pain because there is not enough evidence to 

support its use in treating chronic pain.[53]  

Headache 

Acute migraines can be effectively treated with 

paracetamol: 39% of patients report pain 

alleviation after an hour, compared to 20% in the 

control group [54]. [55] As a first-line treatment 

for migraines, the combination of aspirin, 

paracetamol, and caffeine "has strong evidence of 

effectiveness."[56] 

The science and practices involved in 

identifying, evaluating, comprehending, and 

preventing side effects or other drug-related 

issues are known as pharmacovigilance. 

Pharmacovigilance is particularly crucial when 

it comes to paracetamol (acetaminophen) 

because of its widespread usage and the 
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possibility of hepatotoxicity (liver damage) at 

high dosages. 

Here’s the detailed procedure for 

pharmacovigilance of paracetamol: 

1.Pre-Marketing Phase (Clinical Trials) 

Clinical trials are used to assess the safety of any 

medication, including paracetamol, before it is put 

on the market. Preclinical Studies: Using animals 

to test for toxicity and safety. Clinical Trials in 

Phase I: To assess the pharmacokinetics 

(absorption, distribution, metabolism, and 

excretion) and safety of paracetamol, a small 

group of healthy volunteers will be used.  

Phase II Clinical Trials: Presented to a broader 

patient population in order to assess effectiveness 

and further track safety, including the detection of 

typical adverse effects.  Phase III clinical trials are 

carried out on a broader population with a range of 

demographics in order to verify safety and efficacy 

and find less frequent adverse effects. 

2. Post-Marketing Surveillance (PMS) 

Pharmacovigilance is necessary to track 

paracetamol's long-term safety in the general 

population after it is authorized and put on the 

market. The actions consist of: 

A. Spontaneous Reporting System (SRS) 

Patients and medical professionals should report 

any paracetamol adverse drug reactions (ADRs). 

Regulatory agencies like the FDA (USA), MHRA 

(UK), CDSCO (India), or EMA (EU) gather these 

reports. Channels for Reporting: Online forms, 

smartphone apps, or specialized websites like the 

WHO's VigiBase can be used for this. 

ADR Types Reported: Common side effects like 

rash and nausea as well as more significant ones 

like hepatotoxicity and Stevens-Johnson 

syndrome might be reported.  

B. Data Collection & Signal Detection 

Signal Detection: Any novel safety signals—

unexpected or elevated risks not identified in 

clinical trials—are continuously monitored by the 

pharmacovigilance system.  

Signal Evaluation: Additional research is started if 

a pattern or signal appears, such as an unusual rise 

in complaints of liver failure linked to paracetamol 

use. 

C. Risk Management Plan (RMP) 

The purpose of a paracetamol risk management 

plan is to reduce possible hazards, especially those 

connected to liver damage from overdose.  

Labeling Updates: It might be suggested that 

product labels or patient pamphlets be updated to 

include cautions regarding taking more medication 

than is advised. 

D. Periodic Safety Update Reports (PSUR) 

PSURs must be submitted to regulatory bodies by 

pharmaceutical companies. ADRs, safety issues, 

and modifications to product labeling are among 

the global post-market monitoring data that are 

compiled in these reports. 

3. Pharmacoepidemiological Studies 

Pharmacoepidemiological studies are carried out 

to determine the severity of the issue if a new 

danger appears: Case-control studies or cohort 

studies: These studies aid in identifying the 

relationship between the usage of paracetamol and 

particular adverse drug reactions, such liver 

damage. 

4. Regulatory Action 

Based on the findings, regulatory authorities may: 

Issue Safety Alerts: Inform healthcare providers 

and the public of new risks associated with 

paracetamol. Labeling Updates: Update safety 

warnings, contraindications, or dosage 

instructions on paracetamol products. Market 

Withdrawal: In rare cases of serious risk, a product 

may be temporarily or permanently removed from 

the market. 

5. Post-Market Risk Minimization 

To reduce adverse outcomes, measures such as: 

Educational Campaigns: Healthcare providers are 

educated about risks of paracetamol, especially for 

patients with liver conditions or those using 

multiple products containing acetaminophen. 
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Packaging Adjustments: Limiting the number of 

tablets in a package or making blister packs more 

prevalent to reduce the likelihood of overdose. 

6. Global Coordination (WHO, Uppsala 

Monitoring Centre) 

Paracetamol safety data is shared globally through 

systems like the WHO’s Uppsala Monitoring 

Centre (UMC). This allows for the pooling of data 

and identification of risks at an international level. 

Future Perspectives with paracetamol 

Acetaminophen, sometimes known as 

paracetamol, is a well-known over-the-counter 

antipyretic analgesic medication. New 

formulations that achieve prolonged absorption to 

prolong the duration of action for regular long-

term administration and rapid absorption for a 

quick beginning of action are probably in the 

works. Rectal administration also calls for 

improved dose formulations. The use of 

intravenous paracetamol as a postoperative 

analgesic and for fever control in the intensive care 

unit has significantly increased since its 

availability. Although intravenous paracetamol is 

currently only available in a small number of 

countries, its future widespread marketing seems 

certain. The misuse of paracetamol as a 

fashionable agent for self-poisoning seems likely 

to continue, and liver failure may still occur in the 

small proportion of overdose patients who present 

too late for effective antidotal treatment with N-

acetylcysteine. Much effort is being devoted to the 

study of the molecular mechanisms of paracetamol 

hepatotoxicity, and it is hoped that further 

advances may make it possible to prevent liver 

failure in all patients, irrespective of delays in 

presentation. At the same time, there is great 

interest in the mechanisms of the therapeutic 

actions of paracetamol and its effects on the 

different isoforms of cyclo-oxygenase. There will 

probably be important new findings in this area 

and these may lead to wider clinical use. 

Meantime, possible novel therapeutic applications 

for paracetamol include its use as an antioxidant to 

prevent atherosclerosis and cardiovascular disease 

by inhibiting the oxidation of low-density 

lipoproteins, and to prevent the formation of 

cataracts. 

Ibuprofen 

In 1961, while working at Boots UK Limited, 

Stewart Adams and John Nicholson [58] 

discovered ibuprofen, which was first sold under 

the brand name Brufen.[58] The most often 

prescribed and used NSAID is ibuprofen. It is a 

very popular over-the-counter drug that is used as 

an antipyretic, an analgesic, and an anti-

inflammatory. [59] Ibuprofen is an anti-

inflammatory and pain reliever. It functions by 

inhibiting the cyclo-oxygenase enzyme, which 

generates prostaglandins, which are chemicals 

implicated in pain and inflammation. Ibuprofen is 

an ingredient in medications that treat fever, 

inflammation, and discomfort. 

Why is ibuprofen available over the counter? 

Ibuprofen is regarded as an over-the-counter 

(OTC) medication since it is available without a 

prescription from a medical professional. Based on 

the fact that ibuprofen is generally safe for most 

individuals to use for the treatment of common 

diseases like pain, fever, or inflammation when 

taken as directed and in accordance with the 

recommended dosage, this classification was 

made. 

Here are a few key reasons why ibuprofen is 

available OTC: 

1. Safety Profile: Ibuprofen has a well-established 

safety profile for short-term use when taken as 

prescribed. While moderate side effects like 

nausea or sensations of lightheaded are common, 

prolonged or excessive use usually carries 

substantial hazards. 

2. Low Risk of Abuse: Ibuprofen has a low risk of 

addiction or misuse, making it appropriate for 

most people to take unsupervised, when compared 

to certain more potent painkillers like narcotics. 
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3. Effectiveness for Common Conditions: It is a 

practical choice for self-care because it works well 

for common ailments like fever, headaches, 

menstrual cramps, mild arthritis, and muscular 

soreness. 

Even though ibuprofen is an over-the-counter 

medication, it's crucial to use it sensibly because 

prolonged or excessive use might result in 

negative side effects like kidney or 

gastrointestinal problems or an increased risk 

of heart-related disorders. Always abide by 

dose instructions, and if you have any questions 

or concerns about any previous problems, 

speak with your doctor.  

Chemical and physical properties of Ibuprofen 

Formula: C13H18O2 

 Molar Mass: 206.285 g·mol−1  

Density: 1.03 g/cm3 

Melting point: 75 to 78 °C (167 to 172 °F) 

Boiling point: 157 °C (315 °F) at 4 mmHg 

Solubility in water: 0.021 mg/mL (20 °C) 

Mechanism Of Action 

Inhibiting the cyclooxygenase (COX) enzymes, 

which change arachidonic acid into prostaglandin 

(PGH2), is how NSAIDs like ibuprofen function. 

Other enzymes then transform PGH2 into 

thromboxane A2, which promotes platelet 

aggregation and causes blood clots, and a number 

of other prostaglandins, which act as mediators of 

pain, inflammation, and fever. NSAIDs appear to 

primarily work by inhibiting COX-2, which 

lowers the production of prostaglandins that 

mediate inflammation, pain, fever, and swelling. 

This mechanism underlies the analgesic, 

antipyretic, and anti-inflammatory effects of 

NSAIDs. The hypothalamus may be the site of 

antipyretic actions, which include vasodilation, 

increased peripheral blood flow, and consequent 

heat dissipation. Instead, undesirable effects on the 

gastrointestinal tract would be caused by inhibition 

of COX-1.[60]. However, it is unclear how each 

COX isoform contributes to the analgesic, anti-

inflammatory, and gastric damage actions of 

NSAIDs, and various substances result in varying 

degrees of gastric damage and analgesia. [61] 

Pharmacokinetic 

Absorption: When used orally, ibuprofen is 

quickly and fully absorbed. However, because 

food intake alters the pH, emptying, and motility 

of the stomach, it can impact absorption. 

Ibuprofen's maximum plasma concentration 

(Cmax) is lowered by 30% to 50% and its duration 

to maximum concentration (Tmax) is postponed 

by 30 to 60 minutes when taken with food. 

Distribution: Approximately 99% of ibuprofen is 

linked to plasma proteins after absorption. 

Metabolism: The two main types of metabolites 

that are produced when ibuprofen is metabolized 

are hydroxylated and carboxylated molecules. The 

main CYP enzymes in charge of ibuprofen 

clearance are CYP2C9 and CYP2C8. [62, 63] 

Elimination: The main way that ibuprofen is 

eliminated from the body is through urine as 

conjugates and metabolites. Roughly 1% of the 

initial medication is eliminated unaltered.[64]  

Drug Interaction: 

ACE inhibitors: Ibuprofen may lessen ACE 

inhibitors' antihypertensive effects. For patients 

taking these drugs at the same time, monitoring is 

advised. 

Aspirin: Ibuprofen may counteract the antiplatelet 

effects of aspirin, particularly if taken concurrently 

with or prior to aspirin. Immediate-release low-

dose aspirin should be administered at least two 

hours before to ibuprofen in order to reduce this 

interaction. Because of the elevated cardiovascular 

risks, concurrent usage is generally not advised. 

Diuretics: Ibuprofen may lessen the effectiveness 

of diuretics like furosemide and thiazides by 

decreasing their natriuretic action. Patients taking 

these drugs at the same time need to be closely 

watched because they are more likely to develop 

AKI.[65]  
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Lithium: Ibuprofen inhibits renal prostaglandin 

formation, which raises plasma lithium levels and 

lowers renal lithium clearance. Patients should be 

closely watched for symptoms of lithium toxicity 

when using ibuprofen and lithium combined.[66]  

Anticoagulants: In patients on warfarin 

medication, ibuprofen raises the risk of 

gastrointestinal bleeding.[67] When these drugs 

are taken combined, patients should be cautiously 

watched for bleeding symptoms. 

Adverse Effect 

High blood pressure, headache, dizziness, rash, 

gastrointestinal ulcers, nausea, heartburn, 

indigestion, diarrhea, constipation, and salt and 

fluid retention are among the side effects. 

[68][69][70]  

Esophageal ulcers, heart failure, elevated 

potassium levels, renal impairment, disorientation, 

and bronchospasm are uncommon side effects. 

[69] Ibuprofen can occasionally make asthma 

worse.[71] Breathing problems, shock, blistering, 

skin reddening, rashes, hives, and asthma 

(wheezing) are some of the symptoms of an 

ibuprofen allergy. [72] Ibuprofen over-the-counter 

use without a prescription raises the possibility of 

excessive dosages and infrequent doses, which can 

lead to gastrointestinal issues.[73] Ibuprofen's 

strong protein binding results in 

hyperbilirubinemia and bilirubin displacement 

when administered intravenously to treat patent 

ductus arteriosus (PDA).[74]  

The course of a pediatric patient who presented 

with DRESS syndrome in 2016 was reported in a 

case report, however there is little information 

available about ibuprofen-induced DRESS 

syndrome. A patient who consumed an over-the-

counter medication containing ibuprofen for 20 

days got a drug-induced liver damage with 

multiform exudative erythema, according to 

another report from 2014.[75]  

Patients who have eye issues should discontinue 

taking ibuprofen. As with all NSAIDs, kidney-

related side effects include nephritic syndrome, 

interstitial nephritis, and acute renal failure, 

however these are quite uncommon. [76]  

Medical uses:  

Fever (including post-vaccination fever), mild to 

moderate pain (including post-operative pain), 

uncomfortable menstruation, osteoarthritis, dental 

pain, headaches, and kidney stone pain are the 

main conditions for which ibuprofen is prescribed. 

persons who don't react favorably to one NSAID 

may react to another; approximately 60% of 

persons react to any NSAID. [77]  

Rheumatoid arthritis and juvenile idiopathic 

arthritis are two inflammatory conditions for 

which it is utilized.[78][69] Additionally, it is used 

to treat patent ductus arteriosus and pericarditis. 

[11][79] [80] 

Dental pain: 

One of the most popular and efficient NSAIDs for 

treating dental pain is ibuprofen.[81] Following 

third molar surgery, an effective analgesic for 

managing postoperative pain is 400 mg of 

ibuprofen.[82] Ibuprofen 400 mg in a liquid gel 

form relieves post-operative dental pain more 

quickly and effectively overall.[83] 

Patent Ductus arteriosus (PDA) 

In premature newborns, this is a common problem. 

The current standard of medical treatment is 

intravenous indomethacin.[84] Other PG 

inhibitors, including ibuprofen, have been 

investigated for the closure of the ductus arteriosus 

due to the negative effects of indomethacin; the 

findings showed that ibuprofen is just as effective 

as indomethacin.[85] 

Cystic fibrosis (CF) 

It has also been demonstrated that high doses of 

ibuprofen can effectively reduce inflammation, 

most likely via reducing the infiltration of 

polymorphonuclear cells into the lungs.[86] 

Patients with cystic fibrosis have a minimal chance 

of experiencing gastrointestinal adverse effects 

from large doses of ibuprofen medication. [87][88] 



Vrushali Gaikwad, Int. J. of Pharm. Sci., 2024, Vol 2, Issue 12, 1193-1212 |Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                               1203 | P a g e  

Fever 

NSAIDs are frequently used to treat fever in 

children, and current studies are aimed at 

improving ibuprofen's ability to treat pediatric 

fever. There was insufficient evidence in a 2017 

literature review to support the idea that ibuprofen 

and acetaminophen (paracetamol) are more 

effective at treating fever. Although six of the 

trials included in this evaluation indicated a slight 

advantage for ibuprofen, this was not enough to 

establish that ibuprofen was the better course of 

action.[100] In a separate trial, alternating dosages 

of acetaminophen and ibuprofen caused better 

results for refractory fevers than monotherapy. 

Only individuals who had a favorable response to 

the initial treatment cycle, nevertheless, showed 

this.[111].  

Ibuprofen, a popular nonsteroidal anti-

inflammatory medicine (NSAID), is subject to 

pharmacovigilance (PV), which entails tracking 

its safety profile, spotting possible hazards, and 

taking precautions to reduce harm. This is a 

thorough process for ibuprofen 

pharmacovigilance: 

Pre-Marketing Phase 

1. Clinical studies: Keep an eye on adverse events 

(AEs) while conducting clinical trials, paying 

particular attention to cardiovascular, renal, and 

gastrointestinal safety.  

2. Safety evaluations: Perform comprehensive 

safety evaluations that include vital sign 

monitoring and laboratory testing. 

Post-Marketing Phase 

1. Encourage patients and healthcare providers to 

report adverse events (AEs) to local or national 

adverse event reporting systems on their own 

initiative.  

2. PSURs, or periodic safety update reports: 

Summarize safety data and submit PSURs on a 

regular basis to regulatory bodies. 

3. Signal detection: Keep an eye out for possible 

safety signals in literature, safety databases, and 

other sources.  

4. Risk management plans (RMPs): Put RMPs into 

action to reduce hazards that have been 

recognized, like renal impairment or 

gastrointestinal bleeding. 

Data Collection and Analysis 

1. Adverse event reporting forms: To gather AE 

data, use standardized reporting forms.  

2. Database administration: Keep extensive 

databases for AE data analysis and storage. 

3. Statistical analysis: To find trends, patterns, and 

possible warning signs, use statistical techniques.  

Risk Assessment and Mitigation 

1. Hazard identification: Determine any possible 

dangers connected to ibuprofen.  

2. Risk characterization: Evaluate the frequency 

and seriousness of hazards that have been 

identified. 

3. Risk minimization: Put risk-reduction strategies 

into action, such as changing labels, modifying 

dosages, or providing focused instruction.  

Communication and Collaboration 

1. Regulatory agency interactions: Collaborate 

with regulatory agencies to share safety data and 

implement risk minimization measures. 

2. Healthcare provider education: Provide updates 

on ibuprofen's safety profile and risk minimization 

strategies. 

3. Patient information: Ensure accurate and up-to-

date patient information leaflets. 

Continuous Monitoring 

1. Continuous literature review: Keep an eye out 

for fresh safety information in the scientific 

literature.  

2. Signal detection: Keep an eye out for possible 

safety signals by regularly scanning safety 

databases and other sources. 

3. Regular safety review: Perform thorough safety 

reviews on a regular basis.  
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This process guarantees the safe use of 

ibuprofen in clinical practice by enabling 

pharmacovigilance efforts to efficiently identify 

and reduce any possible dangers related to the 

medication. Ibuprofen , a popular nonsteroidal 

anti-inflammatory medicine (NSAID), is 

subject to pharmacovigilance (PV), which 

entails tracking its safety profile, spotting 

possible hazards, and taking precautions to 

reduce harm. This is a thorough process for 

ibuprofen pharmacovigilance: 

Pre-Marketing Phase 

1. Clinical studies: Keep an eye on adverse events 

(AEs) while conducting clinical trials, paying 

particular attention to cardiovascular, renal, and 

gastrointestinal safety.  

2. Safety evaluations: Perform comprehensive 

safety evaluations that include vital sign 

monitoring and laboratory testing. 

Post-Marketing Phase 

1. Encourage patients and healthcare providers to 

report adverse events (AEs) to local or national 

adverse event reporting systems on their own 

initiative.  

2. PSURs, or periodic safety update reports: 

Summarize safety data and submit PSURs on a 

regular basis to regulatory bodies. 

3. Signal detection: Keep an eye out for possible 

safety signals in literature, safety databases, and 

other sources.  

4. Risk management plans (RMPs): Put RMPs into 

action to reduce hazards that have been 

recognized, like renal impairment or 

gastrointestinal bleeding.  

Data Collection and Analysis 

1. Adverse event reporting forms: To gather AE 

data, use standardized reporting forms.  

2. Database administration: Keep extensive 

databases for AE data analysis and storage. 

3. Statistical analysis: To find trends, patterns, and 

possible warning signs, use statistical techniques.  

Risk Assessment and Mitigation 

1. Hazard identification: Determine any possible 

dangers connected to ibuprofen.  

2. Risk characterization: Evaluate the frequency 

and seriousness of hazards that have been 

identified. 

3. Risk minimization: Put risk-reduction strategies 

into action, such as changing labels, modifying 

dosages, or providing focused instruction.  

Communication and Collaboration 

1. Interactions with regulatory agencies: Work 

together to exchange safety information and put 

risk reduction strategies into action.  

2. Education for healthcare providers: Give them 

the latest information on the safety profile of 

ibuprofen and risk-reduction techniques. 

3. Patient information: Make sure that patient 

information pamphlets are correct and current. 

Continuous Monitoring 

1. Continuous literature review: Keep an eye out 

for fresh safety information in the scientific 

literature.  

2. Signal detection: Keep an eye out for possible 

safety signals by regularly scanning safety 

databases and other sources. 

3. Regular safety review: Perform thorough safety 

reviews on a regular basis.  

This process guarantees the safe use of 

ibuprofen in clinical practice by enabling 

pharmacovigilance efforts to efficiently identify 

and reduce any possible dangers related to the 

medication. 

Future perspective with ibuprofen 

The first example of an NSAID with demonstrated 

therapeutic efficacy that is derived from 

arylpropionic acid is ibuprofen. Its asymmetrical 

carbon in its chemical structure produces two 

isomers, R (-) and S (+) ibuprofen, the latter of 

which is what gives it its pharmacological action. 

The R (-) isomer undergoes a hepatic bioinversion 

following the administration of ibuprofen via the 

racemic pathway, making room for the active S (+) 

isomer. The development of a specialty 



Vrushali Gaikwad, Int. J. of Pharm. Sci., 2024, Vol 2, Issue 12, 1193-1212 |Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                               1205 | P a g e  

medication that just contains S (+) ibuprofen 

(Dexibuprofen, Seractil®) in therapeutics opens 

up new possibilities for this NSAID since it 

enables the attainment of the same therapeutic 

benefits as racemic ibuprofen at a lower dosage. 

Action takes occur within the synovial tissue. In 

addition to increasing capillar permeability and 

diffusion through the ibuprofen membrane that is 

attached to the albumin, the free fraction of 

ibuprofen is also dispersed throughout the synovial 

region during inflammatory events. 

CONCLUSION 

In conclusion, pharmacovigilance for over-the-

counter (OTC) drugs such as paracetamol and 

ibuprofen is essential to ensure their safe and 

effective use. While these medications are widely 

used for pain relief and fever reduction, 

monitoring for adverse effects, particularly in 

vulnerable populations, is crucial. Paracetamol, 

when used within recommended doses, is 

generally safe, but misuse or overdose can lead to 

severe liver damage. Similarly, ibuprofen, while 

effective for inflammation and pain, poses risks 

such as gastrointestinal bleeding or renal issues, 

especially with long-term use. Ongoing 

pharmacovigilance efforts, including post-

marketing surveillance, are key to identifying 

potential risks early, updating safety guidelines, 

and promoting informed use. Healthcare 

professionals and consumers alike must be 

educated about proper dosages, contraindications, 

and the importance of monitoring for side effects 

to ensure the continued safety of these widely used 

OTC medications. 
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